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(54) HEAT HARNESSED SYSTEM UTILIZING ALLOY FOR STORING HYDROGEN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent worsening of heat exchange 
efficiency between a heat medium in contact with a container and an 
alloy for storing hydrogen in the container attributed to smoothness of 
the surface of the container (tube) housing the alloy for storing 
hydrogen. 

SOLUTION: Containers S1 and S2 into which is sealed an alloy for 
storing hydrogen presents a flat shape while a punching metal PM 
having numerous slots PM1 formed therein is soldered on both 
surfaces of the containers S1 and S2. The punching metal PM forms a 
number of uneveness in the surfaces of the containers S1 and S2 and 
causes a turbulence in a heat medium flowing on the surfaces. This 
improves the heat exchange efficiency between the heat medium and 
the alloy for storing hydrogen. The uneveness produced by the 
punching metal PM increases the surface area of the containers S1 
and S2 eventually improving the heat exchange efficiency. 
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* NOTICES * 

JPO and NCIPI are not responsible for anydamages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention repeats the occlusion of the hydrogen of a hydrogen storing metal alloy, and 
emission, is made to perform them, obtains cold energy using the endoergic operation produced at the time of 
emission of hydrogen, or relates to the heat utilization system using the hydrogen storing metal alloy which obtains 
warm temperature using the heat dissipation operation produced at the time of the occlusion of hydrogen. 
[0002] 

[Description of the Prior Art] The heat utilization system using the conventional hydrogen storing metal alloy is 
explained using drawing 12 . Heat pump cycle Jl using a hydrogen storing metal alloy Hydrogen storing metal 
alloy J2 In order to obtain heating, heat dissipation, and a cold energy output, the shell & tube type heat exchanger 
was used, heat pump cycle Jl shown with this conventional technique Four shell & tube type heat exchanger J3 -J6 
what was used ~ it is each ~ heat exchanger J3 -J6 Hydrogen storing metal alloy J2 The heat carrier is formed 
possible [ heat exchange ]. The 1st and 2nd heat exchanger J3 and J4 Hydrogen storing metal alloy J2 It is open for 
free passage through a hydrogen path, and is the 3rd and 4th heat exchanger J5 and J6. Hydrogen storing metal 
alloy J2 Through the hydrogen path, it is open for free passage and is prepared. 

[0003] Actuation is the 1st heat exchanger J3. While supplying the heat carrier for heating, it is the 2nd heat 
exchanger J4. The heat carrier for heat dissipation is supplied. Then, the 1st heat exchanger J3 Hydrogen is 
emitted and it is the 2nd heat exchanger J4. Occlusion is carried out. That is, a hydrogen drive is performed. Next, 
the 1st heat exchanger J3 While changing the heat carrier for heating currently supplied to the heat carrier for heat 
dissipation and supplying it, it is the 2nd heat exchanger J4. The heat carrier for heat dissipation currently supplied 
is changed to the heat carrier for a cold energy output, and is supplied. Then, the 1st heat exchanger J3 Occlusion 
of the hydrogen is carried out and it is the 2nd heat exchanger J4. Hydrogen is emitted. This 2nd heat exchanger J4 
When emitting hydrogen, the heat carrier for a cold energy output is cooled. That is, a cold energy output is 
obtained. And the above-mentioned cycle is repeated. 

[0004] on the other hand ~ the 2nd heat exchanger J4 from ~ the time of having obtained the cold energy output ~ 
the 3rd heat exchanger J5 while supplying the heat carrier for heating - the 4th heat exchanger J6 The heat carrier 
for heat dissipation is supplied. Then, the 3rd heat exchanger J5 Hydrogen is emitted and it is the 4th heat 
exchanger J6. Occlusion is carried out. That is, the 1st and 2nd heat exchanger J3 and J4 When having obtained 
the cold energy output, it is the 3rd and 4th heat exchanger J5 and J6. A hydrogen drive is performed. Next, the 
3rd heat exchanger J5 While changing the heat carrier for heating currently supplied to the heat carrier for heat 
dissipation and supplying it, it is the 4th heat exchanger J6. The heat carrier for heat dissipation currently supplied 
is changed to the heat carrier for a cold energy output, and is supplied. Then, the 3rd heat exchanger J5 Occlusion 
of the hydrogen is carried out and it is the 4th heat exchanger J6. Hydrogen is emitted. This 4th heat exchanger J6 
When emitting hydrogen, the heat carrier for a cold energy output is cooled. That is, the 1st and 2nd heat 
exchanger J3 and J4 When the hydrogen drive is performed, it is the 3rd and 4th heat exchanger J5 and J6. A cold 
energy output is obtained. And the above-mentioned cycle is repeated. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the heat carrier flowed the front face of the container (the 
above-mentioned conventional technique tube) with which a hydrogen storing metal alloy is enclosed and heat 
exchange of a heat carrier and a hydrogen storing metal alloy was performed through the container, since the heat 
carrier of a container and the part which touches were smooth, its heat exchange effectiveness of a heat carrier and 
a hydrogen storing metal alloy was bad. 



[0006] 

[Objects of the Invention] This invention was made in view of the above-mentioned situation, and the purpose is in 
the heat utilization system distribution using the hydrogen storing metal alloy which can raise the heat exchange 
effectiveness of the heat carrier referring to a container and the hydrogen storing metal alloy in a container. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the following technical means 
were used for the heat utilization system using the hydrogen storing metal alloy of this invention. 
(Means of claim 1) The heat utilization system using a hydrogen storing metal alloy is characterized by preparing 
irregularity at the part in contact with the heat carrier of the container which enclosed the hydrogen storing metal 
alloy with the interior using endoergic [ at the time of emission of the hydrogen of a hydrogen storing metal alloy ], 
or the heat dissipation at the time of the occlusion of hydrogen. 

[0008] (Means of claim 2) In the heat utilization system using the hydrogen storing metal alloy of claim 1, said 
irregularity is characterized by being formed of the concavo-convex formation member joined to said container. 
[0009] (Means of claim 3) In the heat utilization system using the hydrogen storing metal alloy of claim 2, said 
concavo-convex formation member is characterized by being a punching metal 

[0010] (Means of claim 4) In the heat utilization system using the hydrogen storing metal alloy of claim 1, said 
irregularity is characterized by carrying out two or more formation of a crevice or the heights on said container 
front face. 

[001 1] (Means of claim 5) In the heat utilization system using the hydrogen storing metal alloy of claim 1, it is 
characterized by having prepared said container in the flat container configuration, for while constituting said 
container, having established the field, where irregularity is mixed, and establishing the field of another side which 
counters one [ said ] field in the irregularity which meets in the shape of [ of one / said / field ] toothing 
[0012] 

[Function and Effect of the Invention] (An operation and effectiveness of claim 1) By having prepared irregularity 
in the part in contact with a heat carrier, a turbulent flow produces the front face of a container in the flowing heat 
carrier, or the surface area of a container increases. Consequently, since the opportunity of a heat carrier and a 
container to contact increases, or the amount of heat transfers increases when a touch area increases, the heat 
exchange effectiveness of the heat carrier which flows the front face of a container, and the hydrogen storing metal 
alloy in a container improves. 

[0013] (An operation and effectiveness of claim 2) Since the concavo-convex formation member was joined on the 
surface of the container and irregularity is prepared on the surface of the container, it excels in productivity. 
[0014] (An operation and effectiveness of claim 3) By having used the punching metal as a concavo-convex 
formation member, the container which equips a front face with irregularity can be manufactured cheaply. 
[0015] (An operation and effectiveness of claim 4) By having formed irregularity in the container itself, 
components mark end few. 

[0016] (An operation and effectiveness of claim 5) Since it is a container which divides an internal hydrogen 
storing metal alloy and an external heat carrier, a container has the demand which makes container board 
thickness thin as much as possible so that it may raise convective [ of heat ]. However, for high-pressure-izing by 
the vacuum suction for activation of the hydrogen storing metal alloy at the time of manufacture of a eel, and high- 
pressure restoration of hydrogen and heating at the time of eel use, the container had the proof-pressure demand to 
high pressure and low voltage, and there was fault which cannot make container board thickness thin for proof- 
pressure reservation. 

[0017] Then, while preparing a container flatly, when the technique of establishing one field in convex and 
establishing the field of another side which counters in a concave is considered, it sets under the high pressure at 
the time of hydrogen restoration and use under the low voltage at the time of vacuum suction. A tensile stress and 
compressive stress were applied to the field which counters, denial **** and deformation of each container were 
small suppressed for stress, pressure resistance improved as a result, and it found out that container board thickness 
could be made thin. When this technique was developed further and the curvature of the convex of one field and 
the curvature of the concave of the field of another side were made small, and pressure resistance tends to be raised 
and it is going to make container board thickness still thinner, the height dimension of the direction of a convex of 
a container will become large. Then, loading of a hydrogen storing metal alloy in a container will become difficult, 
and the amount of loading of a hydrogen storing metal alloy will be limited. 

[0018] Then, one field of a still flatter container was made to mix irregularity, and the shape of toothing which 
meets the field of another side which counters the field of one of these in the shape of [ of one field ] toothing was 
established. Consequently, concavo-convex curvature is made small, pressure resistance improves and container 
board thickness can be made thin. Moreover, since it is in the condition which irregularity mixed in one container, 



the dimension of the concavo-convex direction can be made small. Consequently, the amount of loading of a 
hydrogen storing metal alloy does not need to be regulated. That is, while the heat exchange effectiveness of the 
heat carrier which the surface area of a container increases and flows the front face of a container by having 
prepared the container in irregularity, and the hydrogen storing metal alloy in a container improves, container 
board thickness of a container is made thinly, without regulating the amount of loading of a hydrogen storing 
metal alloy, and the heat exchange effectiveness of a hydrogen storing metal alloy and a heat carrier improves also 
from this result. 
[0019] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained based on an example 
and a modification. 

[Configuration of the 1st example] The 1st example is what applied the heat utilization system using the hydrogen 
storing metal alloy of this invention to the refrigeration system for indoor air-conditioning, and explains this 1st 
example using drawing 1 thru/or drawing 8 . 

[0020] (Approximate account of a refrigeration system 1) The outline configuration of the refrigeration system 1 of 
this example is explained using drawing 5 . In this example, the two-step type cycle was used as an example of the 
heat pump cycle 2 which used the hydrogen storing metal alloy. 

[0021] The heat pump cycle 2 divide roughly the refrigeration system 1 with which this example is applied, and 
using the hydrogen storing metal alloy, The burner 3 which makes the heating water (it is water at this example 
equivalent to the heat carrier for heating) which heats a hydrogen storing metal alloy, A heat dissipation water 
cooling means 4 to cool the heat dissipation water (for it to be water at this example equivalent to the heat carrier 
for heat dissipation) which makes a hydrogen storing metal alloy cool by heat dissipation, It consists of an indoor 
air-conditioning machine 5 which air-conditions the interior of a room with the cold energy output water (it is 
water at this example equivalent to the heat carrier for a cold energy output) cooled by endoergic [ which was 
produced according to a hydrogen desorption operation of a hydrogen storing metal alloy ], and a control unit 6 
which controls each carried electric functional part. 

[0022] In addition, the heat pump cycle 2, a burner 3, the heat dissipation water cooling means 4, and a control 
unit 6 are installed in outdoor as an exterior unit 7, and, indoors, the indoor air-conditioning machine 5 is 
arranged. Moreover, the refrigeration system 1 shown in this example is the so-called multi-air-conditioner which 
can connect two or more indoor air-conditioning machines 5 to one exterior unit 7. 

[0023] (Explanation of the heat pump cycle 2) The heat pump cycle 2 of this example The upper case container SI 
with which the hydrogen storing metal alloy was enclosed as it was a thing using a two-step type cycle as 
mentioned above and was shown in drawing 6 , besides stage container SI inside - hydrogen path S4 the middle 
where it minded, and it was open for free passage, and the hydrogen storing metal alloy was enclosed ~ a container 
S2 and the middle ~ container S2 inside - hydrogen path S4 Lower-berth container S3 with which it minded, and 
it was open for free passage, and the hydrogen storing metal alloy was enclosed Two or more eels S which it had 
are used. In addition, 12-18 eels S were used in this example. 

[0024] A hydrogen storing metal alloy is a thing using three sorts from which the hydrogen equilibrium pressure 
force differs, and is the upper case container SL Inside, by the same balance hydrogen pressure, a high temperature 
hydrogen storing metal alloy with the highest hydrogen terminal temperature the powder of (the following and a 
high temperature alloy HM) - enclosing - the middle - container S2 inside whenever [ moderate temperature ] 
~ the powder of a hydrogen storing metal alloy (henceforth, moderate temperature alloy MM) - enclosing 
lower-berth container S3 Inside, the powder of a hydrogen storing metal alloy (henceforth, low-temperature alloy 
LM) is enclosed by the same balance hydrogen pressure whenever [ low-temperature / with the lowest hydrogen 
terminal temperature ]. When this is explained using PT refrigerating cycle diagram of drawing 8 , it is the 
moderate temperature alloy MM that there is that it is in a high temperature alloy HM and low temperature side 
that the property of a hydrogen storing metal alloy is in an elevated-temperature side (illustration left-hand side) 
relatively in the middle of the low-temperature alloy LM and both. 

[0025] One eel S uses metals without hydrogen permeation, such as stainless steel or copper. It is a container SI, 
S2, and S3 by the junction approaches, such as vacuum soldering and welding. It fabricates in the shape of [ of a 
flat container ] the midst. They are these Hydrogen path S4 The connection section S5 of the shape of a formed rod 
After joining together A container SI, S2, and S3 After filling up the interior with a powder-like hydrogen storing 
metal alloy and performing vacuum suction, activation is performed, high-pressure restoration of the hydrogen is 
carried out, opening is covered with a metal lid, and it seals by welding. 

[0026] Each container SI, S2, and S3 While being prepared in a flat configuration as mentioned above, as it is 
shown in drawing 3 , it is each container SI, S2, and S3. Many proof-pressure columns a are arranged for an 
opposed face, and the proof-pressure column a is joined to the opposed face. The proof-pressure column a shown in 



this example is constituted by the metal offset fins (for example, copper, aluminum, stainless steel, etc.) (or 
corrugated fin) F excellent in tensile stress-proof and proof-pressure shrinkage stress. Each container SI, S2, and 
S3 It was joined with junction techniques, such as soldering, and by this example, junction on a wall and the offset 
fin F is really soldered, in case a container is formed. In addition, in this example, the proof-pressure column a is 
formed with the copper which is the metal excellent in thermal conductivity the sake [ on a heat-conduction 
disposition ]. Moreover, although what carried out two-layer laminating fixing of the offset fin F (or corrugated 
fin) is used by this example again, you may be one layer or three layers or more. 

[0027] Each container SI, S2, and S3 Deformation of a container is suppressed in order that many proof-pressure 
columns a may keep the distance of an opposed face constant, even if it performs high-pressure restoration of the 
vacuum suction for giving hydrogen to the hydrogen storing metal alloy enclosed with the interior of each 
container by having joined the opposed face through many proof-pressure columns a, or hydrogen. Moreover, by 
using the offset fin F for the proof-pressure column a, the touch area of a hydrogen storing metal alloy and the 
proof-pressure column a can be enlarged, and the heat exchange area of a heat carrier and a hydrogen storing 
metal alloy expansion-izes. Thus, the proof-pressure column a is a container SI, S2, and S3. The effectiveness of 
expansion-izing of heat exchange area is used also [ prevention / deformation ]. 

[0028] Moreover, each container SI which presents a flat configuration, S2, and S3 It is prepared in the condition 
of having been twisted around the perimeter of a revolving shaft 8. For this reason, while one field of each 
container curves to convex, the field of another side which counters is curving to the concave. Thus, by curving 
and preparing the opposed face of each container in this direction, a tensile stress and compressive stress are 
applied to the opposed face of each container under the high pressure at the time of hydrogen restoration under the 
low voltage at the time of vacuum suction, and deformation of each container is small suppressed also from this 
result. Two or more eels S are each connection section S5 of the eel S of plurality [ perimeter / of the revolving 
shaft 8 which presents an approximate circle column configuration ]. It is fixed. With the eel migration means 
which is not illustrated, a rotation drive is carried out, this eel migration means is a motor and this revolving shaft 
8 rotates two or more eels S continuously slowly (it is about 20 rounds in 1 hour). 

[0029] Each container SI, S2, and S3 Irregularity is prepared in a front face, and it is prepared in it so that the 
heat carrier which flows along a front face may be made into a turbulent flow. This irregularity is formed of the 
concavo-convex formation member joined on the surface of a container, and the punching metal PM shown in 
drawing 1 and drawing 2 is used for the concavo-convex formation member of this example. This punching metal 
PM is what made many slots PM 1 (for example, width of face of 2mm, die length of 25mm) in the thermally 
conductive high copper plate (0.3mm of for example, board thickness), and the whole surface of a punching metal 
PM is joined by soldering on the surface of a container. Slot PM 1 of a punching metal PM A part becomes a 
crevice and it is a slot PM 1. The part of an except becomes heights. Slot PM 1 The longitudinal direction is 
extended and prepared in the direction of a right angle to the flow direction of a heat carrier. In addition, a 
container S 1, S2, and S3 When the stainless plate which is seldom excellent in thermal conductivity as an 
ingredient is used, it is good to join the punching metals PM, such as thermally conductive high copper, to the 
front face by soldering, to raise the thermal conductivity of the container itself, using sheet metal as a stainless 
plate to be used, and to reduce a heat exchange loss. 

[0030] Each container SI, S2, and S3 As shown in drawing 3 and drawing 4 , it is covered with the divider 9. 
While this divider 9 decreases the heat dissipation loss of a heat carrier by pouring a heat carrier along with each 
container It is the thing which makes heat exchange effectiveness raise by making the rate of flow of a heat carrier 
quick, and increasing the amount of heat exchange, the hydrogen winch Cel S furthermore mentions later - the 
fault referring to the heat carrier with which the opposed faces of a container differed on the boundary moved to 
the mechanical-component alpha-> 1st cold energy output section beta-> 2nd cold energy output section gamma is 
avoided, and heat exchange effectiveness is made to raise This divider 9 is each container SI, S2, and S3. It is a 
wrap thing and is prepared with the resin ingredient excellent in adiathermic etc. Heat carrier path 9a which pours 
a heat carrier along with a container is formed in the inside of this divider 9. This heat carrier path 9a is shallowly 
prepared, in order to have been prepared in the abbreviation groove and to make the rate of flow of a heat carrier 
quick. Moreover, while supplying a heat carrier to heat carrier path 9a, feeding-and-discarding opening 9b which 
discharges the heat carrier which passed heat carrier path 9a is prepared in the outer edge of a divider 9, and the 
core side upper part. In addition, in this example, feeding-and-discarding opening 9b of an outer edge is the feed 
hopper which supplies a heat carrier to heat carrier path 9a, and it is the exhaust port which discharges to the 
exterior the heat carrier with which feeding-and-discarding opening 9b by the side of a core passed heat carrier 
path 9a. 

[003 1] The heat pump cycle 2 of a two-step type cycle As shown in drawing 6 , it is the upper case container SI. It 
is the lower-berth container S3 compulsorily about inner hydrogen. The hydrogen mechanical component alpha 



which makes it move inside lower-berth container S3 the hydrogen which moved inside ~ the middle ~ container 
S2 the 1st cold energy output section beta and the middle to which it is made to move ~ container S2 the hydrogen 
which moved inside - upper case container SI It has the 2nd cold energy output section gamma to which it is 
made to move. In addition, the hydrogen mechanical component alpha, the 1st cold energy output section beta, and 
the 2nd cold energy output section gamma are the crevice Ml which it was prepared in 120 degree spacing of ' 
abbreviation, and is mentioned later, and M2. It is divided by arrangement. 

[0032] the hydrogen mechanical component alpha - upper case container SI the heating region alpha 1 to which 
the heating water (for example, about 80 degrees C) which contacts is supplied, and the middle -- container S2 the 
middle to which the pressure-up water (for example, about 56 degrees C) which contacts is supplied -- the 
pressure-up region alpha 2 and lower-berth container S3 Lower-berth heat dissipation region alpha 3 to which the 
heat dissipation water (for example, about 28 degrees C) which contacts is supplied It has. the 1st cold energy 
output section beta - upper case container SI the upper case pressure-up region beta 1 to which the pressure-up 
water (for example, about 58 degrees C) which contacts is supplied, and the middle ~ container S2 the middle to 
which the heat dissipation water (for example, about 28 degrees C) which contacts is supplied -- the heat 
dissipation region beta 2 and lower-berth container S3 Lower-berth cold energy output area beta 3 to which the 
cold energy output water (for example, about 13 degrees C) which contacts is supplied It has. the 2nd cold energy 
output section gamma ~ upper case container SI the upper case heat dissipation region gamma 1 to which the heat 
dissipation water (for example, about 28 degrees C) which contacts is supplied, and the middle - container S2 the 
middle to which the cold energy output water (for example, about 13 degrees C) which contacts is supplied ~ cold 
energy output area gamma 2 It has. In addition, it sets in the 2nd cold energy output section gamma, and is the 
lower-berth container S3. The temperature of the heat carrier which contacts is unquestioned and makes the part 
the unquestioned region gamma 3 . 

[0033] And when a revolving shaft 8 rotates with the eel migration means which is not illustrated Upper case 
container SI A group is the heating region alphal -> upper case pressure-up region betal -> upper case heat 
dissipation region gamma 1. It is that through which it circulates, the middle container S2 a group « the middle 
~ pressure-up region alpha2 -> ~ the middle ~ heat dissipation region beta2 -> - the middle « cold energy output 
area gamma 2 that through which it circulates - it is ~ lower-berth container S3 a group ~ lower-berth heat 
dissipation region alpha3 -> lower-berth cold energy output area beta3 -> unquestioned region gamma 3 It 
circulates. 

[0034] Upper case container SI A group is the upper case tank KL It is covered and they are the heating region 
alpha 1, the upper case pressure-up region beta 1, and the upper case heat dissipation region gamma 1 to the 
interior. It is prepared, moreover, the middle - container S2 a group ~ the middle - tank K2 it covers - having ~ 
the interior ~ the middle - the pressure-up region alpha 2 and the middle ~ the heat dissipation region beta 2 and 
the middle ~ cold energy output area gamma 2 It is prepared. Furthermore, lower-berth container S3 A group is 
the lower-berth tank K3. It is covered and they are the lower-berth heat dissipation region alpha 3, the lower-berth 
cold energy output area beta 3, and the unquestioned region gamma 3 to the interior. It is prepared. 
[0035] the upper case tank Kl and the middle -- a tank K2 and lower-berth tank K3 it is the tank K (for example, 
container made of resin) prepared by being connected continuously, and is shown in this tank K at drawing 7 ~ as 
~ a top, inside, the lower-berth tank Kl, K2, and K3 The heat carrier piping 10 of 16 which carries out the feeding 
and discarding of the heat carrier inside is connected, concrete - upper case tank Kl **** the heating region 
alpha 1 and the upper case pressure-up region beta 1 ~ upper case heat dissipation region gamma 1 the heat carrier 
piping 10 of six of a sake connects ~ having - the middle - tank K2 **** - the middle ~ the pressure-up region 
alpha 2 ~ the middle - the heat dissipation region beta 2 and the middle -- cold energy output area gamma 2 the 
heat carrier piping 10 of six of a sake connects ~ having - lower-berth tank K3 **** - the lower-berth heat 
dissipation region alpha 3 and lower-berth cold energy output area beta 3 The heat carrier piping 10 of four of a 
sake is connected. 

[0036] a top, inside, the lower-berth tank Kl, K2, and K3 **** - Crevice Ml which leads the heat carrier supplied 
by the heat carrier piping 10 to feeding-and-discarding opening 9b of the outer edge of the divider 9 within the 
area [ each ] in the hydrogen mechanical-component alpha, 1st cold energy output section beta, and 2nd cold 
energy output section gamma top, inside, and the bottom While being prepared Crevice M2 which makes the heat 
carriers discharged from feeding-and-discarding opening 9b by the side of a core collect It is prepared and is this 
crevice Ml and M2. The hydrogen mechanical component alpha of 120 degree spacing of abbreviation, the 1st 
cold energy output section beta, and the 2nd cold energy output section gamma are determined by arrangement and 
die length. Feeding-and-discarding opening 9b prepared in each divider 9 is a crevice Ml and M2. It contacts, or 
approaches and rotates to the wall of Tank K which is not established, and is a crevice Ml and M2. The wall of 
Tank K which is not established serves as a partition of the hydrogen mechanical component alpha, the 1st cold 



energy output section beta, and the 2nd cold energy output section gamma. In addition, although this example 
shows the example which pours a heat carrier to feeding-and-discarding opening 9b by the side of an outside 
feeding-and-discarding opening 9b-> heat carrier path 9a-> core as shown in drawing 6 , you may pass outside 
from a core side conversely. 

[0037] (Explanation of component parts other than the above in the heat pump cycle 2) the sign 1 1 shown in 
drawing 5 -- upper case pressure-up region beta 1 the middle -- pressure-up region alpha 2 the pressure-up water 
cycle way which circulates pressure-up water - it is ~ on the way ~ pressure-up water circulates by pressure-up 
water cycle pump PI' boiled and prepared, in addition, pressure-up water — heating region alpha 1 The upper case 
container SI which carried out the temperature rise, and upper case tank Kl from « the thing using the water 
which carried out the temperature rise with heat transfer -- it is - under actuation of the heat pump cycle 2, and 
upper case pressure-up region beta 1 the temperature of pressure-up water - for example, about 58 degrees C the 
middle ~ pressure-up region alpha 2 The temperature of pressure-up water becomes about 56 degrees C. 
[0038] (Explanation of a burner 3) The burner 3 of this example It is a thing using the combustion equipment for 
fuel gas which heats heating water with the heat which burned the gas which is a fuel, was made to generate heat, 
and was generated. Combustion of gas It consists of heat exchanger 17 grades which carry out heat exchange of the 
gas supply circuit 15 equipped with the gas burner 12 to perform, the flow control valve 13 which supplies gas to 
this gas burner 12, and the gas closing motion valve 14, the combustion fan 16 who supplies the air for combustion 
to a gas burner 12, and the heat of combustion and heating water of gas. And it is the heating water cycle pump PI 
about the heating water which is the heat obtained by gas combustion of a gas burner 12, heated heating water at 
about 80 degrees C, and was heated. The heating water cycle way 18 which it had is minded, and it is the heating 
region alpha 1. It supplies. In addition, heating water cycle pump PI of this example It is the tandem pump driven 
by the motor of the combination which drives pressure-up water cycle pump PI'. For this reason, in case heating 
water is supplied to the heat pump cycle 2 from a burner 3, it is prepared so that pressure-up water may also carry 
out circulation actuation. 

[0039] (Explanation of the indoor air-conditioning machine 5) The indoor air-conditioning machine 5 is arranged 
indoors as mentioned above, carries out heat exchange of the cold energy output water and indoor air which are 
supplied to the interior at indoor heat exchanger 19 and this indoor heat exchanger 19 compulsorily, and is 
equipped with the indoor fan 20 for making the air after heat exchange blow off indoors, indoor heat exchanger 19 
- lower-berth cold energy output area beta 3 and the middle - cold energy output area gamma 2 from ~ the cold 
energy output water cycle way 21 which circulates the cold energy output water supplied is connected, and it is this 
cold energy output water cycle way 21 ~ on the way (inside of an exterior unit 7) --**** cold energy output 
water pump P2 made to circulate through cold energy output water It is prepared. 

[0040] (Explanation of the heat dissipation water cooling means 4) the heat dissipation water which the heat 
dissipation water cooling means 4 is the cooling tower of a water-cooled open sand mold, and was cooled by this 
heat dissipation water cooling means 4 ~ heat dissipation water cycle pump P3 the heat dissipation water cycle way 
22 which it had ~ the lower-berth heat dissipation region alpha 3 and the middle - the heat dissipation region beta 
2 and upper case heat dissipation region gamma 1 It is supplied, the heat dissipation water cooling means 4 - the 
lower-berth heat dissipation region alpha 3 and the middle ~ the heat dissipation region beta 2 and upper case 
heat-dissipation region gamma 1 The passed heat dissipation water is evaporated in part, while flowing, carrying 
out heat exchange to the open air to a lower part, radiating [ a sink and ] heat from the upper part to it and flowing, 
heat of vaporization is taken from the heat dissipation water which is flowing at the time of evaporation, and the 
heat dissipation water winch is flowing is cooled. Moreover, this heat dissipation water cooling means 4 is 
equipped with the heat dissipation fan who does not illustrate, and it is established so that evaporation and cooling 
of heat dissipation water may be promoted by the airstream which this heat dissipation fan produces. In addition, 
in this example, although the cooling tower of a water-cooled open sand mold was shown as a heat dissipation 
water cooling means 4, the cooling means of the water-cooled closed mold in which heat dissipation water (heat 
carrier for heat dissipation) carries out heat exchange, without touching air, or air-cooling closed mold may be 
used. 

[0041] The heating water cycle way 18, the cold energy output water cycle way 21, and the heat dissipation water 
cycle way 22 which are shown above here They are a cistern Tl, T2, and T3, respectively. It has and they are a 
cistern Tl, T2, and T3, If at least predetermined water falls to below, inner water level Water supply bulb T four 
prepared in each, T5, and T6 It is the tap water which opens and is supplied from a feed pipe 23 A cistern Tl, T2, 
and T3 It is prepared so that it may supply inside. Moreover, a drain pan P is arranged at the lower part of the heat 
pump cycle 2, and it is prepared so that the drain water generated in the heat pump cycle 2 may be drained from a 
drain pipe 24. In addition, it is prepared so that the water with which it overflowed with the heat dissipation water 
cooling means 4 may also be drained from a drain pipe 24. 



[0042] The operator guidance from the controller (not shown) by which the control unit 6 was formed in the indoor 
air-conditioning machine 5, (Explanation of a control unit 6) The established input signal of each sensor is 
embraced. The above-mentioned heating water cycle pump PI (pressure-up water cycle pump PI'), The cold energy 
output water pump P2, the heat dissipation water cycle pump P3, and water supply bulb T four, While controlling 
electric functional parts, such as a heat dissipation fan of T5, T6, and the heat dissipation water cooling means 4 
and the electric functional parts (the combustion fan 16, a flow control valve 13, the gas closing motion valve 14, 
ignition that is not illustrated) of a burner 3 Actuation directions of the indoor fan 20 are given to the indoor air-' 
conditioning machine 5. 

[0043] (Actuation explanation of air conditioning operation) Actuation of air conditioning operation by the above- 
mentioned refrigeration system 1 is explained with reference to PT refrigerating cycle diagram of drawing 8 
When air conditioning operation is directed by the controller of the indoor air-conditioning machine 5, they are a 
burner 3, a eel migration means, a heat dissipation fan and the heating water cycle pump PI (pressure-up water 
cycle pump PI'), the cold energy output water pump P2, and the heat dissipation water cycle pump P3 by the 
control unit 6. While operating, the indoor fan 20 of the indoor air-conditioning machine 5 to whom air 
conditioning was directed is turned on. 

[0044] With a eel migration means, two or more eels S rotate continuously slowly, this -- two or more eels S - 
hydrogen » it moves in order of the mechanical-component alpha-> 1st cold energy output section beta-> 2nd cold 
energy output section gamma. That is, each upper case container SI Heating region alpha 1 -> upper case pressure- 
up region betal -> upper case heat dissipation region gamma 1 It moves in order, each -- the middle -- container 
S2 the middle » pressure-up region alpha2 -> - the middle « heat dissipation region beta2 -> - the middle -- cold 
energy output area gamma 2 order - moving each lower-berth container S3 Lower-berth heat dissipation region 
alpha3 -> lower-berth cold energy output area beta3 -> unquestioned region gamma 3 It moves in order. 
[0045] the eel S which advanced to the hydrogen mechanical component alpha - upper case container SI heating 
water - touching ~ the middle - container S2 pressure-up water ~ touching - lower-berth container S3 Heat 
dissipation water is touched. Upper case container SI By touching heating water (80 degrees C), it is the upper 
case container SI. Internal pressure rises and a high temperature alloy HM emits hydrogen, the middle ~ container 
S2 touching pressure-up water (56 degrees C) - the middle ~ container S2 Internal pressure rises to the pressure to 
which the moderate temperature alloy MM does not carry out occlusion of the hydrogen. Lower-berth container S3 
By touching heat dissipation water (28 degrees C), it is the lower-berth container S3. Internal pressure falls and the 
low-temperature alloy LM carries out occlusion of the hydrogen. 

[0046] thus, upper case container SI Heating region alpha 1 heating water - touching - the middle ~ container S2 
the middle ~ pressure-up region alpha 2 pressure-up water - touching - lower-berth container S3 Lower-berth 
heat dissipation region alpha 3 By touching heat dissipation water upper case container SI inside - 80 degree- 
C:1.0MPa and the middle -- container S2 inside - 56 degree-C:1.0MPa and lower-berth container S3 inside - 28 
degree-C:0.9MPa - becoming - upper case container SI a high temperature alloy HM - hydrogen ~ emitting (** 
of drawing 8 ) - lower-berth container S3 The low-temperature alloy LM carries out occlusion of the hydrogen (** 
of drawing 8 ). in addition, the middle - container S2 Heated with pressure-up water, internal pressure is high and 
the occlusion of hydrogen does not perform the moderate temperature alloy MM. And the eel S which passed the 
hydrogen mechanical component alpha moves to the 1st cold energy output section beta after that. 
[0047] the eel S which advanced to the 1st cold energy output section beta ~ upper case container SI pressure-up 
water ~ touching ~ the middle ~ container S2 heat dissipation water ~ touching - lower-berth container S3 Cold 
energy output water is touched. Upper case container SI By touching pressure-up water (58 degrees C), it is the 
upper case container SI. Internal pressure rises to the pressure to which a high temperature alloy HM does not 
carry out occlusion of the hydrogen, the middle ~ container S2 touching heat dissipation water (28 degrees C) - 
the middle - container S2 internal pressure - falling - the moderate temperature alloy MM » hydrogen ~ 
occlusion - carrying out ~ lower-berth container S3 The low-temperature alloy LM emits hydrogen. In order that 
the low-temperature alloy LM may emit hydrogen, it is the lower-berth container S3. Endoergic arises inside and it 
is the lower-berth container S3. That whose cold energy output water to touch is 13 degrees C for example, at the 
time of suicide by drowning is cooled to 7 degrees C, in addition, the low-temperature alloy LM - cold energy 
output water - about 13 degrees C - lower-berth container S3 internal pressure - the middle - container S2 It is 
prepared so that it may become higher than internal pressure. 

[0048] thus, upper case container SI Upper case pressure-up region beta 1 pressure-up water - touching « the 
middle ~ container S2 the middle « heat dissipation region beta 2 heat dissipation water - touching - lower-berth 
container S3 Lower-berth cold energy output area beta 3 By touching cold energy output water upper case 
container SI inside -- 58 degree-C:0.5MPa and the middle - the inside of a container S2 -- 28 degree-C:0.4MPa 
and lower-berth container S3 inside - 13 degree-C:0.5MPa ~ becoming ~ lower-berth container S3 the low- 



temperature alloy LM -- hydrogen -- emitting (** of drawing 8 ) the middle container S2 The moderate 
temperature alloy MM carries out occlusion of the hydrogen (** of drawing 8 ). Lower-berth container S3 In case 
the low-temperature alloy LM emits hydrogen, it is the lower-berth container S3 by endoergic operation. Heat is 
taken from the cold energy output water to touch, and the temperature of cold energy output water is reduced. In 
addition, upper case container SI Heated with pressure-up water, internal pressure is high and the occlusion of 
hydrogen does not perform a high temperature alloy HM. And the eel S which passed the 1st cold energy output 
section beta moves to the 2nd cold energy output section gamma after that. 

[0049] the eel S which advanced to the 2nd cold energy output section gamma - upper case container SI heat 
dissipation water ~ touching - the middle ~ container S2 cold energy output water ~ touching - lower-berth 
container S3 Unquestioned water is touched, upper case container SI touching heat dissipation water (28 degrees 
C) - upper case container S 1 internal pressure - falling - a high temperature alloy HM - hydrogen « occlusion ~ 
carrying out - the middle - container S2 The moderate temperature alloy MM emits hydrogen in order that the 
moderate temperature alloy MM may emit hydrogen - the middle - container S2 inside - endoergic - being 
generated -- the middle - container S2 That whose cold energy output water to touch is 13 degrees C is cooled to 7 
degrees C. m addition, the moderate temperature alloy MM - cold energy output water - about 13 degrees C » the 
middle ~ container S2 internal pressure ~ upper case container SI It is prepared so that it may become higher than 
internal pressure. 

[0050] Thus, upper case container SI Upper case heat dissipation region gamma 1 By touching heat dissipation 
water upper case container SI inside ~ 28 degree-C:0.1MPa and the middle - container S2 inside - 13 degree- 
C:0.2MPa and lower-berth container S3 inside - an unquestioned condition - becoming - the middle - container 
S2 the moderate temperature alloy MM - hydrogen » emitting (** of drawing 8 ) - upper case container SI A 
high temperature alloy HM carries out occlusion of the hydrogen (** of drawing 8 ). the middle - container S2 the 
time of the moderate temperature alloy MM emitting hydrogen ~ an endoergic operation - the middle - heat is 
taken from the cold energy output water referring to a container S2, and the temperature of cold energy output 
water is reduced. In addition, lower-berth container S3 It is unrelated and temperature is the lower-berth container 
S3. The occlusion of hydrogen does not perform the low-temperature alloy LM. And the eel S which passed the 
2nd cold energy output section gamma moves to the hydrogen mechanical component alpha after that. 
[0051] in addition, lower-berth cold energy output area beta 3 of the heat pump cycle 2 and the middle - cold 
energy output area gamma 2 The cold energy output water of the low temperature from which heat was taken is 
supplied to the indoor heat exchanger 19 of the indoor air-conditioning machine 5 through the cold energy output 
water cycle way 21, and heat exchange is carried out to the air which blows off indoors, and it air-conditions the 
interior of a room. 

[0052] [Effectiveness of an example] Each container SI, S2, and S3 It is each container SI, S2, and S3 by the 
irregularity of a large number which joined and formed the punching metal PM in the front face. A turbulent flow 
produces a front face in the flowing heat carrier. Consequently, each container SI, S2, and S3 When the flow of 
the heat carrier which goes to a front face is formed, the opportunity of a heat carrier and a container to contact 
increases and the amount of heat transfers of a heat carrier and a container increases, it is each container SI, S2, 
and S3. Heat exchange effectiveness with the inner alloys LM, MM, and HM improves. Moreover, it is each' 
containers SI and S2 and S3 by the irregularity by the punching metal PM. When surface area increases, the touch 
area of the front face of a container and a heat carrier increases and the amount of heat transfers of a heat carrier 
and a container increases, heat exchange effectiveness improves. Each container SI, S2, and S3 Since it can 
manufacture easily and cheaply by joining a punching metal PM rather than it processes the container itself and 
forms irregularity, since irregularity is prepared on the surface of the container, it excels in the productivity of a 
container. 

[0053] The [2nd example] Drawing 9 and drawing 10 show the 2nd example, drawing 9 is the perspective view of 
Cel S, and drawing 10 is the sectional view of Cel S. At the above-mentioned example, it is each container SI, S2 
and S3. Although the example which joined to the front face on the surface of the container, and prepared the' 
concavo-convex formation member (punching metal PM) in it as a means to prepare irregularity was shown in 
this 2nd example, irregularity is prepared in the container itself. At this example, it is each container SI, S2, and 
S3 concretely. While being prepared in a flat container configuration, while constitutes a container, and where 
irregularity is mixed, it prepares in a field, and the field of another side which counters one field is established in 
the irregularity which meets in the shape of [ of one field ] toothing. In addition, many proof-pressure columns (it 
becomes with a corrugated fin, an offset fin, etc. which are not illustrated) joined between internal opposed faces 
were prepared in the interior of a container, and deformation of a container is prevented. 
[0054] Furthermore, the cel S of this example is explained concretely, a container SI, S2, and S3 And the 
connection section S5 The alloy loading member Sa equipped with three material wells which load with Alloys 



HM, MM, and LM independently, respectively as shown in (b) of drawing 10 , Hydrogen path S4 It is what 
attached in the condition of having loaded with the hydrogen storing metal alloy, unified by the junction 
approaches, such as vacuum soldering and welding, and formed the path member Sb to form in each alloy loading 
member Sa. After performing vacuum suction from opening (not shown) prepared in the part activation is 
performed, high-pressure restoration of the hydrogen is carried out, and opening is sealed by welding etc In 
addition, the alloy loading member Sa and the path member Sb manufacture stainless steel, copper, etc. by press 
working of sheet metal using a metal plate without hydrogen permeation. 

[0055] The appearance of one eel S is what is shown in drawing 9 . Each container SI and S2 S3 A flat container 
configuration is presented, respectively and it is each container SI, S2, and S3. One side is hydrogen path S4 to the 
interior. The connection section S5 to form It is connected and is each container SI S2 and S3 And the 
connection section S5 It is prepared hi the shape of [ continuous ] toothing. This irregularity is constituted by the 
curved curved surface, and while constitutes one container and it is prepared in the irregularity which a field meets 
m I the field of another side which is established in the condition that irregularity mixed and counters one field / 
the shape of toothing of one field ] parallel, the irregularity in which one or more heights and one or more crevices 
exist in one container if this irregularity is put in another way and explained - ****. As shown in (a) of drawing 
10 , it was prepared only in shaft orientations (the connection direction of a container), and the shape of concrete 
toothing is each container SI, S2, and S3. It sets and is prepared in reverse W typefaces which wore the radius of 
circle in which one heights and two crevices exist. 

[0056] It is such irregularity Each container SI, S2, and S3 Connection section S5 In the bottom of the high 
pressure at the time of the bottom of the low voltage at the time of the vacuum suction at the time of manufacture 
of Cel S when it prepares, hydrogen restoration, and use Since a tensile stress and compressive stress are applied to 
the field which counters, deformation of denial **** and Cel S is small suppressed for stress and pressure 
resistance improves as a result, it is each container SI, S2, and S3. Container board thickness of the alloy loading 
member Sa can be made thin, and the thermal conductivity by container board thickness can be improved 
Moreover, each container SI, S2, and S3 By having prepared irregularity, the surface area of a container increases 
the touch area of a container and a heat carrier increases, the amount of heat transfers increases and the heat 
exchange effectiveness of the heat carrier which flows the front face of a container, and the hydrogen storing metal 
alloy in a container improves. 

[0057] A container SI, S2, and S3 Since the shape of toothing consists of curved curved surfaces local stress 
concentration is eased, and its pressure resistance improves, and it can make container board thickness thin also 
with this technique. Although accumulation arrangement of two or more eels S is carried out around a revolving 
shaft 8 at a radial, since the concavo-convex pitch is small, even if it makes concavo-convex curvature small the 
dimension of the concavo-convex direction (the accumulation direction) can be made small, and interference of cel 
S arranged to the radial is suppressed. Consequently, it is not necessary to reduce the number of Cels S bv 
interference of cel S. 

[0058] In addition, although tins 2nd example shows the example which prepared one heights and two crevices in 
one container as an example of the irregularity of a container, one crevice and two heights may be prepared a 
concavo-convex pitch may be prepared in other pitches, or the dimension of the concavo-convex direction may be 
prepared m other dimensions. Although this 2nd example showed the example which prepared irregularity in the 
shaft orientations (for example, it considers as the direction of a x axis) of Cel S as an example of the irregularity 
of a container, it is hydrogen path S4. It receives and irregularity may be prepared in the rectangular direction (for 
example, it considers as the direction of the y-axis). That is, you may prepare so that it may see from the shaft 
orientations of Cel S and a container may carry out a concavo-convex curve. Moreover irregularity may be 
prepared max axis and both the shafts of the y-axis. Moreover, five connection section S5 Although the incurvated 
example was shown, you may prepare linearly. Although this 2nd example showed the example which prepared 
the shape of toothing in the straight curved surface, in zigzag etc., the shape of toothing may change linearly As 
the 3rd example, much small irregularity like the dimple of a golf ball may be prepared, and you may prepare so 
that the surface area of a container may be increased. 

[0059] [Modification(s)] - although the punching metal PM was shown in the example as an example of a 
concavo-convex formation member, fins, such as a corrugated fin, may be joined and irregularity may be made to 
form in a container front face in the 1st example of the account of a top Although the above-mentioned example 
showed the example which formed the divider 9 in the perimeter of each container, it is not necessary to use a 
divider 9. When a concrete example is shown, as shown in drawing 1 1 , it is each container SI, S2, and S3 While 
arranging in the condition of having been twisted around the surroundings of a revolving shaft 8, it is a container 
SI, S2, and S3. Other adjoining containers SI, S2, and S3 The clearance between ****** may b g prepared in 
between, and you may prepare so that a heat carrier may be poured in the clearance. Thus, since a clearance is 



****** while having the effectiveness that the distribution density of the hydrogen storing metal alloy in Tank K 
increases, even if it abolishes a divider 9, the amount of heat exchange of the heat carrier which carries out heat 
exchange of the clearance to a hydrogen storing metal alloy by the flow of the flowing heat carrier becoming quick 
can increase, and the effectiveness of the heat pump cycle 2 can be raised. 

[0060] Although the 1st and 2nd above-mentioned example showed the example which rotated two or more eels S 
continuously with the eel migration means, Cel S may be rotated intermittently, in order to easy-ize explanation in 
the above-mentioned example - a drawing - up and down ~ responding - the upper case container SI and the 
middle ~ a container S2 and lower-berth container S3 ** ~ although the example carried out was shown, up-and- 
down arrangement may be changed or you may carry out arranging horizontally etc. In such a case, of course, each 
heat carrier supplied to each container is also replaced so that a heat pump cycle may be realized 
10061] Although the above-mentioned example showed the example which changes the class of heat carrier which 
touches each container by rotating two or more eels S within Tank K, two or more eels S are fixed, the class of heat 
earner may be changed, and you may prepare so that each container may be made to be touched. It may be got 
blocked, for example, two or more eels S may be fixed, and the class of heat carrier may be changed and supplied 
to heat earner path 9a inside a divider 9 with the distributor of the rotating type which changes and outputs two or 
more heat carriers by rotation, and the collection vessel which collects two or more distributed heat carriers again 
and returns them to the source of a heat carrier. ' 
[0062] Although the above-mentioned example showed the example which performs only air conditioning 
operation, you may prepare so that the heating water heated with the burner 3 may be led to the indoor heat 
exchanger 19 of the indoor air-conditioning machine 5 and indoor heating by warm air blow off may be performed 
Moreover, it may prepare possible [ other than the indoor air-conditioning machine 5 / supply of heating water ] in 
a floor heating mat, a bathroom dryer, etc., and you may prepare so that floor heating and bathroom desiccation 
may be performed. 

[0063] At the above-mentioned example, it is the heating region alpha 1 as a heat carrier for pressure ups Upper 
case container SI which carried out the temperature rise Although the example using the heat carrier (the inside of 
an example pressure-up water) which cooled and carried out the temperature rise was shown, the heat carrier 
which earned out the temperature up with heating means (for example, the temperature up by the burner the 
temperature up by the electric heater, the temperature up using exhaust heat, etc.) may be used. Although the 
above-mentioned example showed the example which used the two-step type cycle as an example of the heat pump 
cycle 2, you may use for an one-step type cycle, and the 2nd three or more containers may be divided and you may 
use as a cycle more than a three-step type. 

[0064] Although the above-mentioned example showed the multi-air-conditioner which can connect two or more 
indoor air-conditioning machines 5 to one exterior unit 7, this invention may be applied to the air-conditioner by 
which one indoor air-conditioning machine 5 is connected to one exterior unit 7. Although the above-mentioned 
example showed the example which air-conditions the interior of a room with the heat carrier for a cold energy 
output (the inside of an example cold energy water) obtained by the heat pump cycle 2, this invention may be used 
as other cooling systems, such as using for refrigeration operation or frozen operation with the heat carrier for a 
cold energy output. Although the above-mentioned example showed the example which used one heat pump unit 
(unit which contained two or more eels S in one tank K), two or more heat pump units are carried, refrigeration 
capacity is increased, and you may use for the cooling system with which big refrigeration capacity, such as a 
HVAC system for buildings, is demanded. 

[0065] Although the combustion equipment for fuel gas which burns gas was used in the above-mentioned example 
as a heating means to heat the heat carrier for heating (the inside of an example heating water), other burners such 
as a petroleum burner which burns petroleum, may be used, and other heating means, such as a heating means 
using a heating means to heat the heat carrier for heating by an internal combustion engine's exhaust heat, the 
steam by the boiler, and an electric heater, may be used. In addition, in case an internal combustion engine's 
exhaust heat is used, it can also use for cars. 

[0066] In the above-mentioned example, as an example of each heat carrier, although tap water was used, the heat 
earner of other liquids, such as the antifreezing solution and oil, may be used, and the heat carrier of gases, such as 
air, may be used. Although the above-mentioned example showed to the example the cooling system which obtains 
a cold energy output according to the endoergic operation at the time of a hydrogen storing metal alloy emitting 
hydrogen, this invention may be applied to the heating apparatus (for example, heating apparatus etc.) which 
obtain a warm temperature output according to the heat dissipation operation at the time of a hydrogen storing 
metal alloy carrying out occlusion of the hydrogen. 
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-*^> 3 ftif^tifz h <nTh h . . ^mmmxn . 
mmQfatcofMz, sua a i^&mmzirnifz^ 
mvfoumz£->zm$Li,z^&, tft, 4ft, *mt 

>0 &20»Jl@*Lfct><9£fflVvc^4# N 40 
[0027] &§§gSl , S2 . S3 emtmiZWV 

4ft, »fftta(I^7-fe-y by 4 yFZm^&ZklZk 
5. <Ic?)J;3^, ffiffiftati. §SS1 . S2 . S3 0) 50 



s. 

[0028] 4ft. fll a H#K*M*&£«8Sl . S2 

, S3 <2. Els«i8(7)^ffl^^Wt^^fctt®^ 

m-i k k wisi-rsfl!aroM*n!Ptt{;jiiftLTv^ 

*. £*>J:-3fc N *$»<0*fl6lffl*lRWiS|fc:«iaLTR 
tfiitfrca* (Witf, lffit2 0Slih') . 

[0029] &MIS1 % S2 , S3 O^fflfcttngfltf 

Hfi^SPWi. SI l fc it/H2 (;^t^ , yfy/'>( ? 

e^tt«0SV^H« (mm, Wf-0. 3mm) t^RcO 
^PMl B2mm, #§2 5mm) SrHI»t 

fttcofs ^oHWzX-oX^y-i-yy^^/i-PMco^ 
W&$co3mi<zig-&-£iiz, . ny^-y?* ?jupmcd 

%kpmi mmrntz* o . ^ p mi twi^ai^ 
datt^s. s^pmi (o^nmi. tmf&mtoj 

»S1 . S2 . S3 tfO»4ttTiifs»CftS0Ma 
ffl#£0A'>- f- y ^ ^ ^ P M ^ -5 #(tfi <£ o L 
[003 0] #§HS1 . S2 . S3 (±. H3fciy'ia 

4 izjFfi o itZ^f/M y- 9iz£ -> xWofix \^h.z. 
i-?T^#:tf0^o^&i^§-(i-s kkh [z^fMW 

vrs-e-s s t>iz*z)vstnm-fh*m 
mm a -*m 1 j&rhs 2 j^aj * at r '&m 

S. ;«f'47'-9tt 1 «^§FSS1 . S2 , S3 

5 «> cor. »f^tt(=ffi^ft8J)il«^(; J: o £>ft 

»b -> xmfmsmm 9 a *^ $ <vc ^ s . <r <^^e 



7 

9 sL^mtrimkn-ch o * 9 b # 

[003 1] 2fjtf?M 9 frtt—Ytfyry-J 9 H-2 
»rfi. B&120 - ro1KtfSitWci>«T\ fMti. 

[0032] xmm&aii^ ±m&si tmm-h 

Wi l ^S2 tKjSfc1-S#JE* (Mitt 5 6'mt') # 

imzixh^mmiai . tk#»s3 trntitztn. 

4 . m 1 <%m&ji®i3 ji , ±s§# s 1 1 mtt 
(Mi.(f 58°cii¥) m&zti&±mi±w 

/91 , *SSSiS2 timtZW** (M;i«:2 8'C<2 

i"i>^*ai*7]c (mari 3°cfjf) #&&§fuTgi 
^si ttgftirr^^TK (fij^fi'2 8°a5t") 

* (^Jiif 1 3-CfIt') 3^l&$/iS*S^»aj*«r- 
[0 0 3 3] LT. H^LSrVvfcrt^Sj^teJ; D0 

3&W02 -*sj^*aiA«r2 sfiaw-sfco-r-fto, 

TS5SFSS3 cr)WtfTtm&i£a3 -TS^aj^Miff 
3 -*3p|BJ«r 3 1 

[0034] ±g§igsi mit, ±a*«Ki izmh 
1 w&vt>ivz^&. *asss2 «i¥{±. (fg 

£2 . +a?$*aj*iSr2 #aft&ivc^S. 
TW2IS3 <0»tt. TK?J<ttK3 IC^MU rt»CT 
£5»f!$a3 . T8#&iti:to«;93 , WJ«r3 tfmt 

[0035] ±S*«K1 , +gWe»K2 . TBbWSK 



{5) . m&l 1-2 1 1267 

8 

-t. ts*«ki , K2 . K3 mzfmtkzikffli- 
h 1 6*<z>^ttetf 1 oa^&h-T^s. 

, c f 3 i3^ai^^r2 ^^e^^jiftEti 0 
^sass^i, T&7j<ffiK3 t{iTasas«£t3 . ts^ 

10 

[0 03 6] ±. T®*«Kl . K2 . K3 t(±. 

mam's 1 oiz±^z®&zti&fmfa£ . ?mmm 

T#l*f*lc7)fV \^ ^- 9 9bti< PD*F 

mi tm-f^ii^bbi,^ tp&wcD%imn9bfrt ) m 

*). mwmi , M2 «SEtiJ:^5fcJ:0«l 2 

o • mm^m^m^ « . » 1 ^»ai^aiy3 , » 2 hmr 

20 ^P9b(± s [HgBMl . M2 ^1S(t^^TV^^vJ<||K 

lft&atfjffl/S, m2^*aj*3r«Oft«Ofc5roT^ 

5:. ^Hffl«*&»n9 b^»#c;iff§9 a-><P>mcDmi 
P 9 b (ciSftW^qrf ffit+'t^io^MB^SK L-T 

[0037] ( h - b #>?'^ ?,V2 [ZH 
«t->T#£E**«®SW-S. #J±7j<(i s JM«1 

^^2<7)#»j* s _hs^jE«ij9i «#ff7]«7)ag(ifi?ij 

[0038] ( 3 ) *»fe^|(7))i^lS-S 

-ri 2^tfxcr>mzfi : >tfxRm%mi i&ivmx 
mm^i 4 Hii.5t^f*ij^»i 5, ^A-^-i 2 

zix, #xA-ti 2m'xmfo?%t>titm 
x\ ^^mt\tsox:mzM»L. tBgkztuzim 

*S:Mi*flfiBjK^7-Pl Sr«^.JtanS!Mcff«a»l 8* 



( 
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zmm-f&mmcr)^-? izx-o xmmz to, -9 y-r-Mr 

yrxhh, zcotzbb^ tmmS3fre>MM*tfh-h 

[0039] (mfo£mM5comw) srtsuastt, 

t*» 1 9 , ; 0>Sfl3&£BI» 1 9 fcftfc 3iU HHfcasfl 

^p | i»;iK#a{§-fr43t»«si*i7r>'2o*fliis. g 

[0040] ( »K&SM4 OTgffilJ ) ft» 7 J<&£]* 
154 £ J: oT^3fiJfc»3fefe|i, M^fiS^yTP 

TjfcS6*03S»*J±W$a*ffiJIM-& J; -) \zm^^tiX 

^h. zommmx^ w&mm^mttz 

m ^^zmi-fizmmt^m^mmhh^ii^ 30 
}vmm<7)(%m^i^m^xh^\ 

l 0 0 4 1 ] Z £ T\ JJE(citttllgtefc«ISa» 1 8 s & 
»ffi^*(lfl»l2 lt$J:i^R3R*<iaB&2 2ti» **i<? 

il^X^-yTl . T2 . T3 £«i.Tfc9. ^X?- 

>ti , T2 . T3 mfcmm&mwFizi&Tt& 

t. ^^m(3lSJt^^^7KA;|^7-T4 . T5 . T6 

* £ m *1f 2 4 £>#Mof -g, <fc a tifttt & iiT v ^ . 
tJ , ft«bk^ffl# S 4 mh. fc* SMc«F 2 4 6 ft* 

[0042] ( wffigga 6 coBHa ) Hpisjs 6 (± . mpi 

£mM5t,zmft>tifcziyhn- ; 7 (EI^L&U) fr£> 

tt. }M<nmm7mn^yrp\ m^mm^yy 

PI ' ) , ?^ttl^;J<;KyrP2 , KJR^tRRxlorP 
3 . IS*v^yT4 , T5 , T6 , J8**ftSfffa4<Z> 



> fflfll-211267 
1 0 

Hfto# 1 4 , m^b^^xmrnm) zwm-t tti> 

hOX'fol. 

[0043] ( ftmmnffflstm issmftmss. 1 

v-ylzk^xm^Zii&t. mmmeizx^x, & 

yyy2 , mmmxyypi wmtibk^ 
ivm^^titi^mMm, 5 nmftyr y 2 0 5rDN-t 

[0044] -feyl^»#at J: oT , SSt^-feyL'S^ 

*M*al -*_hBWJEEWjS 1 -±SiSflfeWrl ^JiST'^ii 
TSScSft««3 -»TS^aj*«^3 -TOa£r3 colli 

[0045] *mmm3a^mAUz-tfrs^ 
si si mmmzm.. +s^ns2 

TS«»S3 i)m»MzfflttiZ>„ _h$3g»Sl ^Jna* 
(80°O ^Jttfisitfci'j. ±SS»si ortflEs^ 

tflffi* ( 5 6°C) fc:»h.4 i 1 1 J: 0 , «f»ag«S2 

?&. TS§HS3 ^'Ml* (2 8-C) tttHxSifcfc 
J: 0 . TS«ls S 3 cr, ftEJPTtf 0 , ffijg-^^ L M ft* 

[0046] ZC0X o ±Hl$ltSl T 
MBMzMii. Wm%iS2 ifi*%mE&a2 T#£E* 

SittiO. ±&§3SS1 1. 0MP 

a. *SSIsS2 fli«5 6iC: 1 . OMPa, 

S3 rt^2 8°C: 0. 9MPa^t), ±S§S|S1 O 

3 <0iSffl^ALM*«*3||&ifij«^-a (H8CO0) . ^: 

[0047] mi&m&mfi^mAiteJus^ ± 

ih-. T^SS3 tf&m&JjMzMiiZ,, m®%s\ 
( 58 8 C) t*fch.*ittj: 9, ±&g$Sl 
SO rtffiWSSiB^ H M iSiK L ^ V ^jE^j t 

■ffi. *a»»S2 **«SMc (2 8'C) tMii^il: 



1 1 

09 *. (f A*B§ 1 3 °C<7) 7 4 C 4 "CJM>3 ft & .4 
±>. (SS-^LMfi, J^ftHl*** 4 ! 3°C< fcV^TJi. 

1 "C#jE*t«Dh.. +K®»S2 Tft 

0. 5 MP a. *a^SS2W2 8-C: 0. 4 MP 
a.TSS»S3 F*I#13*C:0. 5MPafc&>9,T 

<3>) , +K$»S2 <Otf«^3feMM^7K*SHIWS 

. TSSSS3 ^ffi^#LM#7j<sit£Jt 

aji-sm, «a^fflt«t | 5TgiSESS3 fcatfis^jsaj 

m i <%»&j]$i>0 am Ltz w s \t , -e^f^ 2 hwr 

[0049] S!2^tSaj*g||7"SjtALJt-fe^S{4. ± 

2«7j< ( 2 8°C) tftHiSifcfcJ: 9 , USSHSSl 
fsS2 <0+ffl-^MM3&J**&»aj^ . *SB££MM 
S 2 fcjfcjt* }&3»a}***«Wi (f 13°C<0i>O 

£S1 «fljEJ:9i5<&5J:o£|&(t&ivO*6. 
[ 0 0 5 0 3 ioi ^ ±88189 SI #±8Jjaft«r 

1 -ciSjJtektftWL^ittiOs ±a$§?«si W28 

*C:0. IMPa, tfRS3SS2 iWl 3°C : 0. 2M 

Pa, TS^SS3 rtliTIBJttSSiirO, tS»»S2 
OcMB-&&MM#7}c^£ L (@8<Z>©) , ±&fS& 
SI <J5Affl-&&HM#**£!88Wa (d8(7)©) , $ 

<?5«f^a^MM*«*s&ttajf sis. 

JSfc «t 9 +SS»S2(c«!fLS^!!itlj^**»<i>S!S**v^ 

KBElifrfc&K *LT. 3S2#&JMj3r£iffi6U: 
[00 5 1] t~h#y7 K M?>l'2ff>T8t&!!k 

2iflfS5tf>WJ&3c»»l 9 SflfcRS 



( 7 ) ^¥11-211267 

1 2 

[0052] tmmm&i zmmsi , S2 , S3 

l^fltioT, #^ggSl , S2 , S3 comZ$L 

timmmz&m^th. *®»si , s 

2 , S3 vmmfcftfrol&MikcvifcixmMZtiT , * 

^ftjtfia^siucjoT. ««gsi , S2 s s 

3 F*)(7)-^LM, MM, H M fc <0^^S6$^|pJ±-f 
«-§3SSl, S2 , S3 OftHSKfllJ*, ^wafflt 

SI . S2 . S3 fc^f-y^^PM^gte-fSi 

auXLTPaerSrJBtfW-* J: <9 , ®%fr^%mizm&x 
[005 3] C»2S5MMD 09feJ;^iai 0{i»2H 
20 ;usw8)Tfflllf^l.„ JJEoSdfcM-Cti, #S2fsi , 

S2 . S3 mmm&imfi^fttirX. EiGffM 
stt*: lt^*\ c 2 letfiwcji^sieftfeiHi 

SI . S2 s S3 JiWTiSS^Kt^tttn* t i: t, 

it. rtaWlfilBSIiBtcft^^iii^jftwiBffitt 
30 v\ 3W-h7^^7t7h7^tJ:-3-ci 

[0054] § t>iz. xmfcmcv-tJi'SZSfamzmM 

"t*. SSffSl , S2 , S3 *JJ:U^aS»S5 {±, 01 

0CO (b) t/SfJ;3t; MM, LM^^ix 

«Sat, *SilS#S4 &m-r5iK5gWfSbi;^. 

*t5. ^K*S1*SatJj:r/jffl»amsb' 

[0055] lOW-tryl^SW^i, H9fc^£ft.£k 
WT\ 4^HS1 , S2 , S3 ItttlftimVfflMK 

£MU #^SIS1 , S2 . S3 ^-j22*\ ^I7K^ 

»S4 %jmtz>mims5 tAoTjass^ 

3SS1 , S2 , S3 fc«J:U^jiaiS5 liitKLatHiQije 
50 ^fciaft^iiTV^s. znwihmmLtzmzX^X 



1 3 

«J±, HI 0(7) (a) J;5t, ffl^|p] 
<£Jr»i) <r>Mzm-fhtvrz^cDX\ #§Hsi s S2 , 
S3 tefewc lr><nVMt2'wm$RttFtP<£th% 

[0 0 5 6] -roJ;^^IH]flS-#StffSl . S2 , S3 

mm^i&sr^mMMm, axutm^comETiz 

mHzm%m i fo±.'?itzist), m$*s\ . S2 , S3 
£$>mmmfo±xzz>. ttz, s&ssi , S2 , 

S3 £KlAS:^tfc£i£J: *K §§§«^ffiffi^m^ 
[ 0 0 5 7 ] W^Sl s S2 , S3 <DHajgmt ftft 

¥£/h£< LTfcffilftfriei (&8t#l»J) <^fi££/h£< 

. mmizmwifc-tfrs^^&tfwi^ti 

h. iwlS*. -fe^stew^ti^-fe^sogic&M 
[0 0 5 8] frfc. £«®23§tfc0iJ-C«:, m&MihV) 

fis §»<0|!afl<0-Mi: IX. -fc/PSWtt^iij (flffi 

if* xtiwifiifc-fi) izmazmnzm^itzjjK * 
■5) fcWfh*&ftxi>&\\ o^o, -fe/pswit&ieiA* 

wm^Ltzif, s^w&t'. w&mzwmmtf 
^tt&hcox'fo^xbR^. msmmmtix. d>u 

IX. ^n&ffl*£W;Zit&i;oliZ&.llxi>&\\ 

[0059] tgfflw mcom i mtmx'H, mm 
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1 4 

wamtfumxit&w ija^nKMTtt, #§s<o 

9*fflVvfr<Ti>&V\ *ftftWr-W$:^f fc. Ell 1 
fc^fidfc, #®»S1 N S2 . S3 

s S2 , S3 fc,.BHjft-£fl!W>gftSl % S2 , S3 

tl&i. o (cfSttT t> ico 1 a (Cr^M ?-9 Srl^ 

mm? h mmmamMtfm ax. t - h xyy*r 

A ^il'iammiWbh^tifX'^- h . 
[0060] JMnm 1 . ®2H*WT«s 

20 ±.TmmZ 7 £mitz , 0ffilzimt$>% 

[0061] ±ti<^>mmmxn. imwvszjmK. 

-^t 1 ?, Wxtf, SKc<7)-fe;PSj|SigL, ®mz 
^MtJRmUt C J: o T , r^'-f 9 ^filf WlMft 

[0062] tsivmrnrnxu, vawm^zft^m 

Lit**, jRSS^g 3 Tln*3 futJUfeKSr^iSii 
SSrtxdJ:dfc:IStrct>fiV\ *3ts ^Sllti5c7)ffi 

[0063] ±iec^HiSWC{i, ^£OT<0*MB6*t L 
40 Mttal "CiBft±#Ljfc±ggSSl Sr^SJLT 

^b-^tcis^a, ®mmmLtzw&%ti izx 
->xffi$i itzimmm^x i&w ±M^mmmx 

ti, h-htfyy°-*r<i 7>v2<r>-mtLX. iflcSftA 

[0064] ±ia^MMT1i. 1 tlffiR 
50 <0SF*!3Eiia5#«aTirffi*v^f-XT3^S^Lfc 



(9 

1 5 

XT r? y t*f6Hj LT t> &i\ ±IS^HMMT- 

( 1 •oco*»Krt(c^Rf3-fe^s fcJDWUta^-/ b ) 
[0065] JJE<^i£WT'<i, »J3«£ft (£ffe 

[0066] ±fec7)^MMf(i, 3#J^-0tJt L 20 

fciK Ltzt\ **f^&#*£fc!^*S|g»ft^ 
if) te*f&HJi*»fflLTt>.&i\, 
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[Hi ] »Stf)fl!BHt:'*6 (minted) , 
[023 ^iv^^mmx-hh (mi mm) . 

(mi mm) .. 

[04 ] T^'-f ^-#^ttt:h^/l^$tS0T'&& 

[05] wmgmvmjffit&m'Cbz (mi mm) . 

[06] h-h^yr^-f ^;Pco#»iaHBiat»*S (SS 

[07] h-Ni?x7-i- y hco«fflBrcj)S (mm 
[08] PT&fcin^sia-cas (mi mm) . 

[09] ^<7),#K10T'$,& (gS2HftM) . 
[010] ^;uoirffi0T-&£ ($2 HMD) . 

[0in min^hmmmcvffimizgimztitzw.M. 
^i-mmmx%6 mm) 

[012] »S8Bc9j|»iI«0T*& ($*#J) . 

[w-^om 

HM (*S5«Ite&) 
M M «t>fi^ ( #jftRjg£& ) 
LM flfcMlhfc 
S -fe^ 

SI ±K£» 

S2 

S3 TSSSs 

PM Wf-yfjtfjKWaBJS&tt) 



[01] 



[02] 



[03] 
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8fKS¥l 1-2 11267 



[05] 
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CHI 2] 




